Abstract] Acetyl-coenzyme A synthethase (Acs, E.C.6.2.1.1) is an acetate activating enzyme widely represented in nature from bacteria to human. Its function is important for cellular catabolism, especially in order to support microbial growth at low concentrations of acetate (<10 mM) (Castano-Cerezo et al., 2011; Castano-Cerezo et al., 2009; Renilla et al., 2012) . In this protocol, a continuous coupled enzymatic assay for Acs activity is described. Product formation is followed spectrophotometrically by the formation of NADH. The protocol is tailored for E. coli's Acs, but it can be adapted to assay Acs in any other organism.
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The acetyl-coenzyme A synthetase (Acs) assay was first described by Brown et al. (1977) . Acs activity is measured using an enzymatic method coupled to malate dehydrogenase (Mdh) and citrate synthase (Cs): i. 25 U/ml citrate synthase from porcine heart (Cs) (Sigma-Aldrich, catalog number:
C3260)
Reagents 2-4 were prepared in milliQ water and components 5-7 in Tris-HCl buffer (100 mM, pH 7.8). All concentrated stocks (1-7) were prepared in advance and stored at -20 °C. Enzymes (8-9) were stored at 4-6 °C (following the instructions of the manufacturer) and diluted in Tris-HCl buffer (100 mM, pH 7.8) immediately before being used. 7. Disrupt the cells using an ultrasonic homogenizer as follows. Transfer the cell suspension to a 1.5 ml conical tube and place it in an ice bucket. Subject the cell suspension to 3 sonication pulses (20 sec each, 21% amplitude, 3-mm diameter probe, 50% power input).
Respect 60 sec intervals between sonication cycles in order to avoid over-heating of samples.
Centrifuge the disrupted cells for 30 min (20,000 x g, 4 °C).
9. Collect the supernatant (cell-free extract) and transfer it to a clean 1.5 ml conical tube.
Inspect the cell-free extract for suspended particles. If necessary, centrifuge again.
10. Use the cell-free extract immediately for acetyl-CoA synthetase assay or store the supernatant at -70 °C for long term use.
B. Acetyl-coenzyme A synthethase assay
For proper determination of enzyme activity, the optimal dilution of the protein extract has to be determined for each sample, since the activity of extracted enzyme is influenced by the physiological state and the extraction yield of the cells. This volume refers to the volume of diluted extract added to the assay.
12. Determine the protein concentration of the extracts assayed [e.g. using the Lowry (Hartree, 1972) or the Bicinchoninic Acid method (Smith et al., 1985) ].
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